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1.0 Project M anagement

11 Project/Task Organization

The corrective action oversight at leaking underground storage tank (LUST) sitesin Montanais the
responsibility of the Petroleum Release Section (PRS) of the Hazardous Waste Site Cleanup Bureau,
within the Remediation Division of the Department of Environmental Quality (DEQ). The PRS Manager
is Jeff Kuhn and the Hazardous Waste Site Cleanup Bureau Chief is Mike Trombetta. The acting
Remediation Division administrator is Sandi Olsen. The DEQ director is Richard Opper.

DEQ attorneys support and advise the director and staff on legal aspects of the leaking underground
storage tank (LUST) program including contractual, enforcement, and policy matters.

Montand' s project officer at the U.S. Environmenta Protection Agency (EPA) Region VIII is Tillman
McAdams who oversees the State program. The Quality Assurance Officer (QAO) for EPA Region VI,
Tony Medrano, advises the DEQ on quality assurance (QA) procedures and is available to assist in the
resolution of problems.

The PRS QAOQ, Scott Gestring, is responsible for overseeing al QA activities discussed in this document.
He informs management of QA requirements, problems, and overall status, and is the lead point-of-contact
for QA matters pertaining to the LUST program.

12 Problem Definition/Background

The DEQ-PRS Quality Assurance Project Plan (QAPP) provides guidance for Montana s LUST program
to ensure that data collected at LUST sites are defensible and of known quality and origin. QA controls
are required to prevent, identify, and correct errors that may occur at any point in the sampling process
including container preparation, sampling and handling, and sample analysis, and final reporting. The data
are intended to be used to support monitoring, investigation, and enforcement activities associated with the
release of petroleum and other regulated substances.

In 1984 and 1986, in amendments to the Resource Conservation and Recovery Act (RCRA), Congress
directed the EPA to establish standards and regulations for management of underground storage tanks
(USTs). In 1987, the Montana L egislature amended the Montana Solid and Hazardous Waste Act (Title
26, Chapter 14, Montana Code Annotated 1953, as amended) to authorize the Department of Health and
Environmental Sciences (DHES) to develop an UST program that would meet federal requirements for
delegation of primacy. On July 1, 1995, the DEQ was established by merging certain programs from three
former state agencies, including the DHES UST program, into one agency. Subsequent reorganization
within the DEQ established the Remediation Division on July 1, 1996. Montana's UST program was
granted primacy by the EPA on March 4, 1996.

13 Project/Task Description
All sample analyses will be performed by a State of Montana approved laboratory (see Appendix 1). All

laboratory methods will be performed as prescribed in Section 2.4 and quality control (QC) requirements
for physical and chemical analyses will be performed as outlined in Section 2.5.
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All test methods will be performed as prescribed by the Massachusetts Method for the Determination of
Volatile Petroleum Hydrocarbons (VPH) May 2004, Massachusetts Department of Environmental
Protection Method For The Determination of Extractable Petroleum Hydrocarbons (EPH), (Test Methods
For Evaluating Solid Waste (SW 846, Third Edition, 1996), and Guidelines Establishing Test Procedures
for the Analysis of Pollutants Under the Clean Water Act; Final Rule and Interim Final Rule and Proposed
Rule (40 CFR Part 136 - Federal Register, Friday, October 26, 1984, current edition of standard methods).

Implementation of QC requirements for sampling is the responsibility of PRS staff and under the direction
of the PRS QAO. PRS staff will follow the sampling procedures described in Sections 2.1 and 2.3 of this
document. Analytical datawill be reviewed by the PRS QAO, and if necessary, the PRS Manager and the
Bureau Chief.

14 Data Quality Objectivesand Criteria

The overall data quality objective (DQO) isto develop and implement procedures for field sampling,
chain-of-custody protocol, and laboratory analysis and reporting that yield reliable data that can easily be
verified and defended. Specific proceduresto be used for sampling, chain-of-custody, instrument
calibration, laboratory analyses, reporting, internal QC audits, and corrective actions are described in this
QAPP. The purpose of this section isto define goals for completeness, accuracy, precision, bias,
representativeness, and comparability. The QA requirements for each parameter are contained in the

M assachusetts M ethod for the Determination of Volatile Petroleum Hydrocarbons (VPH) May 2004,

M assachusetts Department of Environmental Protection Method For The Determination of Extractable
Petroleum Hydrocarbons (EPH), or in SW-846, Third Edition.

Data Accuracy

Accuracy is defined as the degree of agreement of a measurement X, with an accepted reference value T,
and is measured by calculating percent recovery. The difference between X and T will be expressed asa
percentage of the reference value according to the formula:

Percentage Difference = 100 (X-T)/T

Accuracy isinfluenced by random error or precision and systematic error or bias that may occur during
sampling and analysis. External accuracy audits will be conducted by the PRS with the support of the
approved laboratory by submitting blind standards, spikes, and field blanks to the laboratory. The
analytical results must meet acceptable accuracy objectives.

Each laboratory utilized by the PRS must participate in ongoing performance audit programs administered
by the PRS. References or spiked samples will be used where appropriate.

Data Precision
Precision is defined as a measure of mutual agreement among individual measurements of the same

property. External precision audits will be conducted by submitting blind duplicates to the laboratory and
comparing the results with the acceptance criteria
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DataBias

Bias is the measure of the systematic variance in the expected sample measurement from the samples true
value.

Data Completeness

Completenessis defined as the percentage of measurements made which are judged to be valid
measurements. The completeness goal isto generate a sufficient amount of valid data. At least 90 percent
completenessisrequired by the LUST program.

Data Representativeness

Representativeness is the assurance that analytical data are derived from sampling techniques and
laboratory procedures that achieve a characteristic sample. To assure representativeness, all sampling will
be conducted according to the protocols set forth in Section 2.

Data Comparability

Comparability is a qualitative parameter expressing the confidence with which one data set can be
compared with another. The data generated will be reported in units consistent with other |aboratories that
report similar analyses. Thiswill allow comparison of data among organizations. Standardized data
formats for calculating and reporting of analytical results will facilitate the process. The standard operating
procedures for sampling described in Section 2.0 will be followed for each sampling event.

15 Project Narrative

Datafrom LUST siteswill be used to evaluate compliance with the DEQ-PRS program and the protection
of public health and the environment. These include data that indicate no environmental effects from the
release of petroleum and Hazardous Substance List (HSL) compounds (as defined by the federal
Comprehensive Environmental Responsibility, Compensation, and Liability Act, Section 101[14]) to the
environment, successful corrective actions and closure of LUSTS, and data to support potential
enforcement actions.

The primary goa of the PRS sampling program is the identification and quantification of HSL or
petroleum compounds released from USTs. Proper quantification of these regulated substancesis
necessary to identify leaking tanks and the presence of petroleum or HSL compounds that threaten human
health and the environment.

Sampling for regulated substances may be necessary in avariety of matrices. Water sampling, including
groundwater and surface water, and soil sampling will comprise most of the sampling to be conducted.
Environmental sampling at some sites could include air, sludge, and non-aqueous phase liquids (NAPLS).
In all cases, the sampling and analysis program will be performed in accordance with a site-specific
sampling and analysis plan (SAP). The SAP will establish the number and types of environmental
samples to be collected, analytical methods to be used, and QA/QC procedures to be followed.

All sampling requires proper collection and preservation methods and chain-of- custody documentation to
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be maintained from sample collection through final analysis. Sample locations associated with corrective
action may vary depending on intended use of data. The PRS project manager will determine number,
types, and locations of samples for subsurface investigations and for confirmation samples associated with
corrective action.

Parameters for which each sample will be analyzed depend on individual project objectives. These include
analysis for petroleum products, petroleum derivatives, HSL compounds defined by CERCLA and any
known breakdown products of these compounds. It may also be necessary to perform other waste analyses
for some sites to determine the appropriate treatment and disposal methods for remediation of wastes.

The analytical laboratories are responsible for QA from the time samples are received for analysis until the
analytical results are reported to the PRS project manager. Laboratories must practice QA controls for
sample custody and handling, instrument calibration and maintenance, and data reduction and validation.
They are also responsible for problems that are detected during these procedures. Table 1 includes the
minimum QA/QC specifications for the contract |aboratories for the Method Blank, Surrogate Recovery,
Matrix Spike and the Duplicate.

Tablel
Quality Assurance/Quality Control Specifications
Parameter Method Method Surrogate Matrix Spike Duplicate
Reference Blank Recovery Frequency
Recovery
MBTEXN 8021/602 Every 12 Hours Trifluorotoluene 5% of Samples MSD
DEQ <MDL 80-120% Rec. 60-120 % Rec. 5% of Samples
<20% RPD
Volatile Massachusetts Every 12 Hours 2,5 dibromotoluene 5-10% of Samples MSD
Petroleum Method <MDL 40 - 140% Rec. 70-130 % Rec. <50% RPD
Hydrocarbons
(VPH)
Extractable Massachusetts Every 12 Hours 4 surroagates 5-10% of Samples MSD
Petroleum Method <MDL 40 - 140% Rec. 40-140 % Rec. <50% RPD
Hydrocarbons
(EPH)
Purgeable 8260/624 5% of Samples 3 surrogates 5% of Samples MSD
Organics <MDL 80-120% 5% of Samples
CLP QC Limits
Regulated & 524.2 5% of Samples 3 surrogates 5% of Samples 10% of Samples
Unregulated <MDL 80-120% 60-140 % Rec.
Volétile Organic
Compounds

MBTEXN — methyl tert butyl ether, benzene, toluene, ethylbenzene, xylenes, naphthalene

DEQ — Department of Environmental Quality
MDL — method detection limit
MSD — matrix spike duplicate
RPD —relative percent difference
CLP — contract lab program

QC — qudlity control

Analytical results meeting DQOs for completeness, accuracy, and precision will be accepted. If QC
samples are outside acceptabl e criteria, they will be evaluated by including field audit sets with internal
contract laboratory QC samples. Any analyzed data still not meeting acceptance criteriawill be referred
for corrective action to be taken by the subject laboratory. The corrective action may entail reanalysis of
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the sample(s) or QC, recalibration and reanalysis of the sample batch, repreping and analyzing the sample
batch. Two types of corrective action reports routinely used by the contract labs are the Analytical Non-
Conformance Report and a Corrective Action Report.

Internal audits of the laboratories quality assurance system are to be conducted on an annual basis. Interna
audits of specific areas of concern or specific methods will be conducted by the QA O as directed by the
laboratory manager or as deemed necessary by the QAQ.

1.6 Documentation and Records

Field sampling information will be maintained in facility files and/or in field logbooks that will contain all

information pertinent to each sampling event. The information recorded by the sampler should include a a

minimum:

Date

Site name, location, and facility ID and rel ease numbers

Site description including weather conditions and photo documentation

Name of sampler

Purpose of sampling

Sample number, type, location, and time of collection

Type(s) of sample containers and preservatives used.

Field stabilization data, including, but not limited to pH, conductivity, and temperature, with

instrument model and number, and calibration results. Other parameters that may be required

include dissolved oxygen (DO), oxidation-reduction potential (ORP), and turbidity.

I. Chain-of-custody information including date and time of sample collection and transfer to the
approved laboratory.

J.  Documentation of sample storage on icein acooler for transport.

IETMOUOw

Each sample must have a chain-of-custody record that includes sample number, date and time of
collection, place of collection, environmental matrix, sample container, preservation method, signature of
the collector, and signature and dates of personsinvolved in the transportation and handling of the sample.

The PRS will maintain final reports including technical review documentation, raw data, data collection
sheets (as specified above), calculations, instrument calibration records, and QA information.

2.0 M easur ement/Data Acquisition

21 Sampling Process Design

Investigations at UST sites in response to known or suspect releases require chemical and physical analyses
of soil, groundwater, and air samples collected on site. The data obtained serves as the basis for the
evaluation of impacts to soil and potentia drinking water supplies and in the assessment of actual and
potential impacts to human health and the environment. Data obtained from soil, groundwater, and air
samples at UST sites must be accurate and representative of site conditions.

Environmental samples must be collected during UST closure, subsurface investigations, and after
corrective actions at LUST sites. All samples must be analyzed by a State of Montana approved
laboratory. Soil samples may also be collected and analyzed for soil type and classification (e.g., the
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Unified Soil Classification System). The following isabrief discussion of factors for determining sample
location, soil and groundwater sampling protocol, and other considerations in sampling.

UST Closure Sampling L ocations

Sampl e locations associated with UST site assessment should conform with ARM 17.56.703 (Appendix
2). PRS closure sampling must comply with the Waste and Underground Storage Tank Management
Bureau (WUSTMB) permit requirements. Closure sample locations depend on the number and capacities
of tanks at the site and whether groundwater is encountered during excavation. If no groundwater is
encountered, two soil samples must be collected 2 feet below each end of asingle tank equal to or greater
than 600 gallonsin capacity. A minimum of one soil sample must be collected at a depth of 2 feet below
the center of each tank having a capacity less than 600 gallons.  If groundwater is encountered, at |east
one groundwater grab sample must be collected. When groundwater is encountered, additional soil
sample(s) should be collected from the unsaturated zone immediately above the soil-water interface.
Groundwater samples must be collected using proper surface water collection techniques or from a
properly installed groundwater monitoring well.

Other closure samples required include one sample from 2 feet below each dispenser island and from 2 feet
below each buried piping run, with at least one sample taken for every 20 feet of piping. Up to five piping
trench samples may be composited into a single sasmpleif there is no qualitative evidence of petroleum
contamination. |f groundwater is encountered in the dispenser island or product piping excavation,
additional soil samples should be collected from the unsaturated zone immediately above the soil-water
interface and a groundwater sample should be collected using proper surface water collection techniques or
from a groundwater monitoring well.

Subsurface Investigation Sampling L ocations

Soil borings and monitoring wells are installed as part of subsurface investigations to delineate the lateral
and vertical extent of contamination at LUST sites. Decisions on the location and number of soil borings
and monitoring wells must be made in consultation with the DEQ project manager and will be based on
site-specific information. At some sites three or four soil borings may be adequate to delineate the extent
of contamination, while at other sites a dozen or more borings may be required. A minimum of one soil
sample should be analyzed from each boring, regardless of depth of the boring. A sufficient number of
samples from each boring should be analyzed to determine the vertical extent of contamination.

Groundwater monitoring wells are required at sites where groundwater may be impacted. A minimum of
three groundwater-monitoring wells is necessary to define the groundwater flow direction. In practice,
more than three wells are typically necessary so that at least one monitoring well is directly down gradient
from the source of the contamination. A down gradient monitoring well is necessary to demonstrate if
contamination remains onsite or has migrated off site. Conversely, an up gradient well will demonstrate if
contamination is moving on to the site from an off-site source. Well installation and abandonment must be
conducted in accordance with the Montana Department of Natural Resources (DNRC) Board of Water
WEell Contractors specifications.

If soil borings or wells are emplaced, the following information is required:

A. Type of drilling equipment and decontamination procedures used, and detailed geologic
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boring logs with an appropriate vertical scale shown.
B. As-built drawings showing: well and/or boring identification number; total depth of well and
boring; well construction materials including casing screen type, length, dot size, and filter
pack material and particle size; location of the bentonite seal, sample locations for soil or
groundwater; and any organic vapor meter measurements.
Type and placement of extraction pumps, if applicable.
Identify the depth of groundwater encountered at the site during sampling or investigations.
Describe the volume generated and the procedures used to dispose of drill cuttings, purged
water or other waste materials generated during any phase of the work at the release site.

mo o

Corrective Action Confirmation Sampling L ocations

Corrective action confirmation samples are samples that are collected to demonstrate that cleanup goals
have been achieved after corrective action at the site is thought to be complete. The number and locations
of samples must be determined in consultation with the DEQ project manager and are usually based on the
following information:

A. confirmation samples (soil, groundwater, etc.) are required any time contamination is removed
from the subsurface or release site areg;

B. atleast one soil sample should be collected and analyzed from each sidewall and the pit
bottom of an excavation pit after over-excavation is complete;

C. groundwater samples should be collected from each monitoring well or select monitoring wells
at a site after groundwater remediation is complete.

Soil Sampling

Sampling and analysis of soilsisan integral part of the investigation and evaluation at petroleum
release sites. Numerous methodologies can be utilized in the collection of surface and subsurface
soilsto help determine the extent and magnitude of contamination at aLUST site. These
methodol ogies may include, but are not limited to: grab samples, hand augers, Geoprobes®,
hollow stem auger drill rigs with split spoons, etc. Care should be taken to ensure the cleanliness of
all sampling equipment. Non-disposable sampling equipment should be decontaminated between each
different location. An acceptable decontamination protocol should beincluded in the firms Standard
Operating Procedure (SOP) documents on file with the DEQ-PRS and strictly adhered. If acurrent SOPis
not on file with the DEQ-PRS, a detailed decontamination procedure will be included in the work plan.

Technical Guidance Document #8 (Laboratory Analytical Requirements for Petroleum Releases Regulated
by the DEQ Petroleum Release Section) should be consulted to determine the appropriate analytical
requirements for individual samples. Sampling procedures must be conducted in a manner that minimizes
the loss of volatile organic compounds (VOCs). The sample container should be full with no air or head-
space between the soil and the cap. All samples should be preserved with ice (cooled to 4 degrees
Centigrade) and shipped to an approved |aboratory as soon as reasonably possible after sampling. The
maximum holding time from sample collection (as published in SW 846, 3rd edition and in the

M assachusetts Method) to analysis may not be exceeded.

Photo-ionization detectors (PID) and flame ionization detectors (FID) are commonly used
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organic vapor analyzers. Field screening using a PID/FID is necessary for the protection of
worker health as well as screening of environmental samples. Field screening resultsaid in
determining which samples to analyze and the relative concentrations of hydrocarbons organic
vapors that the samples may contain.

Groundwater Sampling

Several methodologies may be employed in the collection of groundwater samples. They include, but are
not limited to, low-flow sampling, submersible and peristaltic pumps and bailing. In general, the following
reguirements are necessary during groundwater sample acquisition:

Monitoring wells should be evacuated and sampled beginning with the least contaminated and proceeding
to the most contaminated well to minimize the potentia for cross-contamination. The sampling order of
the wells from least to most contaminated should be based on historical data or knowledge of the existing
site conditions.

Callection of field parameters is necessary during collection of groundwater samples. These parameters
should include, at a minimum, pH, temperature and conductivity. Other parameters that should be
considered would include dissolved oxygen (DO), oxidation-reduction potential (ORP) and turbidity.

Prior to initiating sampling activities at a given location, depth to water should be measured at all existing
wells that are accessible. The static water level in awell will be measured using an €l ectronic water-level
indicator or an electronic oil/water interface probe to the nearest one hundredth of afoot (0.01 foot). The
water level will be measured from a scribed mark at the top of the steel or PV C well casing that
corresponds to the point at which the elevation for the well was surveyed to in accordance with Technical
Guidance Document #2 (Licensed Surveyor Required for Determining Monitoring Well Elevations). All
measurements will be recorded. If non-aqueous phase liquids (NAPL) is suspected or verified during
water level measurement, an interface probe should be used to measure the apparent thickness. If NAPL is
present, consult with the DEQ case manager prior to purging.

Field meters used during sampling will be checked for calibration consistent with manufacturer-
recommended procedures. At aminimum, field instrument and equipment calibration should be conducted
daily. Calibration isthe process of establishing arelationship of a measured output to a known input and
provides a point of reference to which other sample analyses can be correlated. More frequent calibration
will be conducted as necessary, based on instrument performance checks and operator judgment. All
calibrations will be performed using standard industry practices and/or equipment manufacturer
recommendations.

Purge water should be handled in a manner consistent with Technical Guidance #10 (Options for the
Discharge of Petroleum-Contaminated Wastewater).

Sampling consistency will produce repeatabl e results and data of a higher quality. Multiple purging
methods will not be accepted at a site unless approva is granted by the DEQ-PRS.

Care should be taken to ensure the cleanliness of all sampling equipment. Non-disposable sampling
equipment should be decontaminated between each different location. An acceptable decontamination
protocol should be included in the firms Standard Operating Procedure (SOP) documents on file with the
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DEQ-PRS and strictly adhered. If acurrent SOP is not on file with the DEQ-PRS, a detailed
decontamination procedure will be included in the work plan.

Once one of the following methods is used for sample acquisition, Technical Guidance Document #8
(Laboratory Analytical Requirements for Petroleum Releases Regulated by the DEQ Petroleum Release
Section) should be consulted to determine the appropriate anaytical requirements for individual samples.
Also refer to Technical Guidance #11 (Filtering or Decanting Samples Prior to Laboratory Analysis).

Groundwater samples at LUST sites are often collected with abailer. The bailer should be lowered into
the water slowly allowing only the top portion of the water, near the surface, to be sampled. The sample
should be sufficient to fill the sampling container. No air should be allowed between the liquid surface
and thelid of the container. It isimportant not to shake or agitate the sample in the bailer due to the loss of
volatiles. The maximum holding time from sample collection (as published in SW 846, 3rd edition and
the Massachusetts Method) to analysis may not be exceeded.

Air Sampling

Air sampling is often utilized to determine potential impacts to the human health and the environment. Air
sampling is used to monitor indoor air quality, measure the effectiveness of remediation systems at
removing volatile compounds from the subsurface, and to delineate the extent and magnitude of soil and
groundwater contamination through the collection and analysis of soil gas.

SUMMA® canisters, air pumps with colorimetric tubes, activated charcoal badges, charcoal tubes, and
PID/FIDs are often utilized for indoor air analysis to evaluate potential human health risks. PID/FIDs
should only be used as a screening tool as the detection level for organic vaporsisin the part per million
range and provides a qualitative reading. Other sampling methods should be employed when lower
detection limits, i.e., the part per billion or part per trillion range, and more quantitative results are

necessary.

Air gas samples may also be collected from remediation systems (i. e. soil vapor extraction systems) to
determine system performance and efficiency. Qualitative samples may be analyzed with a PID/FID, but
more quantitative results are obtained through proper sample collection and laboratory sample analysis.

Field screening using a PID/FID can aid in determining the extent and magnitude of impacts to soil and
groundwater by screening environmental samples. Soil gas surveys can be used to further delineate the
extent and magnitude of soil and groundwater contamination. Gore Sorbers® and similar soil gas survey
products have been used within the state in eval uating impacts to the subsurface.

Air sampling procedures must be conducted in a manner that minimizes the loss of volatile organic
compounds (VOCs). The sample container should be shipped to an approved laboratory as soon as
reasonably possible after sampling. The maximum holding time from sample collection (as published in
SW 846, 3rd edition and in the Massachusetts Method) to analysis may not be exceeded.

22 Sampling M ethods Requirements

Sampling will be conducted following the protocol established in A Guide for Field Samplers (EPA
Region VIII ESD, 1980), Standard Operating Procedures for Field Samplers (EPA Region VIII ESD,
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1986), Samplers and Sampling Procedures for Hazardous Waste Streams (January 1980, EPA document
600/2-80-018), Sampling for Hazardous Materials (course book EPA course 165.9, EPA Hazardous
Response Support Division, Cincinnati, Ohio), and National Handbook of Recommended Methods for
Water Data Acquisition (revised), U.S. EPA et all, 1984.

Samples must be collected using equipment that has been properly decontaminated and procedures
appropriate to site-specific factors including the matrix, the parameters to be analyzed, and the sampling
objective.

The volume of the sample collected must be sufficient to perform the analyses requested, as well asthe
QA/QC regquirements. Sample volumes, container types, and preservation techniques should also be
confirmed with the approved |aboratory.

Table 2 contains the required analytical methods for soil sampling and Table 3 applies to groundwater
sampling. All samples must be preserved with ice from the time of collection until analysis. For soil
samples being analyzed for volatile constituents, sample containers will be completely filled.

Before leaving the facility, the sampler should:

A. Check all paper work for accuracy and completeness.

B. Match the physical samples with the paper work. The sampler should check for proper samplesin
the correct containers and that the field numbers on the samples correspond with the numbers on
the sample request forms.

C. Verify that samples are properly stored and secure for transport.

D. Clean and package all non-disposable equipment.

E. Make sure the items on the sample tags, request forms, chain-of-custody record, and log book

match.
F. Bag all disposable items that need to be discarded.
G. Ensurethat al sample containers are free of any debris.
Table 2
Table of Analytical Methodsfor Soil Sampling
Petroleum Product VPH EPH Screen EPH EPH for
Fractionation PAHs

Gasoline R
Diesel #1 X R X
Diesel #2 X R X
#3- #6 Fud Oils R X
Woaste Oil X R X SS
Jet Fuel/K erosene R X
Mineral/Dielectric Oils R X
Heavier Wastes R X X
Crude Oil R R X X
Unknown Oils/Sources R R X SS

R- required analysis
X - analysisto berunif the EPH screen concentration is >50 ppm TEH
SS- Site specific determination. Analysis may be required if the EPH screen concentration is >50 ppm TEH.
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Table3
Table of Analytical Methods for Groundwater Sampling

Petroleum Product VPH EPH EPH EPA Method 8270
Screen Fractions for PAHs

Gasoline R

Diesdl #1 R R SS SS
Diesdl #2 R R SS SS
#3- #6 Fuel Oils R SS SS
Waste Oil R R SS SS

Jet Fuel/Kerosene R R SS SS
Mineral/Dielectric Oils R SS SS
Heavier Wastes R SS SS
Crude Oils R R SS SS
Unknown Oils/Sources R R SS SS

R - required analysis
SS — Site-Specific determination. Analysis may be required if the EPH screen concentration is >300 ppb TEH.

23 Sample Handling and Custody Requirements

In order for analytical resultsto be defensible, a chain-of-custody must be established for all samples
collected. Chain-of-custody must demonstrate that samples have not been tampered with during collection,
transfer, storage, or analysis. This requires custody of the samples to be documented from the time the
samples are collected.

A sampleisunder custody if:

A. ltisinthe person’'s possession, or

B. Itisinthe person’sview, after being in the person’s possession, or

C. Itwasin the person’'s possession and then it was locked up or placed in a sealed container to
prevent tampering, or

D. Itisinadesignated secure area.

Coordination with an Analytical Laboratory

The sampler should contact a State-approved laboratory before sampling to verify that the lab is capable of
conducting the sample analysis within the holding time specified in SW 846, 3rd edition.

Preservation and Shipping Procedures

Samples must be placed on ice immediately after collection to minimize the loss of volatiles. Oncethe
sampling is complete and the sampler has |eft the site, chain-of-custody must be maintained and properly
documented. Preferably, soil, groundwater and air samples should be transported directly to the laboratory
by the sampler or representative. When shipping is required, the samples must be placed in a container
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acceptable to both the laboratory and the carrier. Dry ice should not be used when shipping water samples
to prevent the samples from freezing and breaking the glass containers. When shipping samples of a
NAPL, space should be left in the top of the container to prevent breakage of the glass container from
expansion that can occur during transport.

24 Analytical M ethods Requirements

All samples must be analyzed using appropriate analytical methods for the constituents associated with
product type. Table 1 lists the analytical methods required for most product types and compounds
encountered during UST closures and corrective actions. Analysis of additional constituents may be
required as determined by the DEQ project manager.

Analytical method selection will be based on whether the method provides comparable, representative,
complete, precise and accurate data for the sample matrix and the range of expected values for the
constituents for which the samples are being analyzed. Soil analysis requirements for UST closure are
contained in Appendix 3. Only EPA-approved methods and the Massachusetts Methods will be used for
analysis. These methods are described in Test Methods for Evaluating Solid Waste (SW846, Second
Edition and its subsequent revisions), 40 CFR 136, October 26, 1984, Methods for Chemical Analysis of
Water and Wastes (EPA-600/4-79-020), Standard Methods for the Examination of Water and Wastewater,
16th Edition, APHA, et al., 1985, Method for the Determination of Volatile Petroleum Hydrocarbons
(VPH), Massachusetts Department of Environmental Protection May 2004, Method for the Determination
of Extractable Petroleum Hydrocarbons (EPH), Massachusetts Department of Environmental Protection
May 2004, and the Method for the Determination of Air-Phase Petroleum Hydrocarbons (APH),

M assachusetts Department of Environmental Protection, February 2000.

25 Quality Control Requirements

Field Quality Control Samples

Field QC samples will be submitted to an approved laboratory as appropriate and as often as reasonably
practical during field investigations. Project managers, working in coordination with the PRS QAO and
the laboratory will select the appropriate field originated QC samples. The approach outlined in this
document for QC samples represent standard operating procedure and may need to be changed or varied
under some circumstances. Field-originated QC samples will be prepared according to Procedures for
Preparing Blind Duplicate and Spiked Field Samplesin Water, Document Control R8-QAO-82-SOP-011.
Such QC check samples may consist of:

One or more duplicate samples;

One or more field blanks, trip blanks, rinsate blank;
Co-located samples;

One or more split samples,

Spiked samples;

Performance-eval uation samples provided by EPA.

mTmMoOm>

Duplicates: The number and frequency of duplicates will be determined by the QAO and the sampler prior
to going into thefield. Duplicates will be prepared by collecting characteristic samples of the same matrix
from the same location at the sametime. True duplicates can only be collected from homogeneous
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systems. Co-located samples will be used for any non-homogeneous matrix. Following initia field
preparation, al duplicate samples will be handled in the same manner as al other samples being analyzed
for the same parameter. |dentification will be fictitious but consistent with the identification of principal
study samples. The number of blind duplicates required will usually be 1 in every 20 samples collected.
Duplicates will be collected on a site-specific basis and may not be required at all sites investigated.
Criteriafor acceptance is values within 10% rel ative percent deviation (RPD).

Field Blanks: Field blankswill be submitted to the laboratory for analysis after being prepared in the field
by filling the appropriate container with clean sand, clean soil, or distilled/deionized water. Field blanks
should be submitted at arate of one per day per site. Criteriafor acceptance are below detection limits of
any analyte being tested for at a site.

Trip Blanks: Trip blanks are required only when sampling for volatile organics. Trip blanks are prepared
in the laboratory prior to sampling by filling the appropriate container with distilled/deionized water. The
trip blank is transported to the field, handled in the same manner as the other VOC samples, and submitted
to the lab with the other samples for analysis. A minimum of one trip blank should be analyzed per VOC
sampling excursion. Criteriafor acceptance are below detection limits of any analyte being tested for at a
site.

Rinsate Blanks: Rinsate blanks are prepared in the field by collecting distilled/deionized water in sample
containers after the water has been used to rinse decontaminated egquipment prior to sampling. Rinsate
blanks should be collected at arate of one per day per sampling device unless dedicated or disposable
sampling equipment isused. Criteriafor acceptance are below detection limits of any analyte being tested
for at adite.

Co-located Samples: Co-located samples are used to assess variability of soils and contaminants within a
small area. Co-located samples are collected in the appropriate container within a few feet of routine field
samples. Co-located sampleswill be collected only when necessary to the investigation of the site but
typicaly at arate of 1 in every 20 samples. Criteriafor acceptance are values within 10% RPD for water
samples and 35% RPD for soil samples.

Split Samples: Split samples are field samples collected from the same location but sent to an alternate lab
for analysis. Split sampleswill be selected on a site-specific basis but should be collected at a minimum of
two per site when utilized. Criteriafor acceptance are values within 10% RPD for water samples and 35%
RPD for soil samples.

Spiked Samples: Spiked samples are prepared in the field by adding a known concentration of target
analyte to amatrix sample. Spiked samples are used to evaluate the effect of the matrix on the recovery
efficiency of the analytical method. Criteriafor acceptance are 80% to 120% recovery.

Performance-eval uation Samples: Performance-eval uation samples are prepared by athird party with a
concentration of analytes that will be known by the submitter but unknown to the lab. The Performance-
evaluation samples should be submitted at arate of one per analyte of interest. Criteriafor acceptance are
80% to 120% recovery.

QC sampleswill be handled in the same manner as all other samples being analyzed for the same
parameter. |dentification will be consistent with the identification of principal study sasmples. The PRS

G:\Hwc\PRS\L TProgram\QA Plan\QAPP-May2005-2.doc
14



QAO will maintain records concerning QC samples and results of their analysis. A summary of the results
and any problemswill be reported to the PRS Manager.

Montanad' s acceptance criteriafor the evaluation of all field-collected samples (air, water, soil, etc.) are
consistent with the Massachusetts M ethods, SW-846 standards and current EPA Region V111 protocols.
Analytical results are screened to ensure that the method reporting limit and the amount detected are within
acceptable ranges. Corrective actions for samples not falling within the acceptable ranges will be dealt
with on a case-by-case basis and shall require a determination of the cause for the non-compliance or
deviation if possible (i.e. decontamination procedures; storage, transportation and handling procedures,
correct usage of sampling tools; and sampling protocol including sampling techniques), and a correction of
the variance. If QC sample results for critical data do not fall within the stated acceptance criteria, re-
sampling will be performed to ensure data quality.

Laboratory QC Procedures

Internal QC procedures for sample analysis are the responsibility of the laboratory. These procedures
include the use of duplicate analysis, spikes, calibration standards, internal standards, blanks, QC charts,
standard reference materials, reagent checks and sample splits. Laboratory QA controls should be
outlined in their individual QAPPs. Table 1 on page 4 includes the minimum Quality Assurance/Quality
Control Specifications for the contract laboratories for the Method Blank, Surrogate Recovery, Matrix
Spike and the Duplicate.

UST Performance, System Audits, and Corrective Action

The PRS QAO will monitor and audit performance of the QA procedure to ensure that all sampling
activities are performed in accordance with approved QA procedures. Performance audits by the PRS staff
sampling activities will be conducted periodically to evaluate whether samplers are adhering to the QA/QC
controls identified herein, including the proper execution and use of sample identification, sample control,
chain-of-custody procedures, documentation, and sampling procedures.

Analytical results meeting quality objectives of completeness, accuracy, and precision will be accepted. |If
QC samples are outside acceptance criteria, they will be evaluated by including field audit sets with
internal laboratory QC samples. |f combined sets meet acceptance criteriathe data will be accepted. All
analyzed data still not meeting acceptance criteriawill be referred for corrective action. The corrective
action may entail reanalysis of the sample(s)or QC, recalibration and reanaysis of the sample batch,
reprepping and analyzing the sample batch. Two types of corrective action reports routinely used by the
contract labs are the Analytical Non-Conformance Report and a Corrective Action Report.

Internal audits of the laboratories quality assurance system are to be conducted on an annual basis. Internal
audits of specific areas of concern or specific methods will be conducted by the QA O as directed by the
laboratory manager or as deemed necessary by the QAOQ.

2.6 Instrument/Equipment Testing, I nspection, and Maintenance Requirements
Preventive maintenance tasks and schedul es recommended by the manufacturers will be conducted and

followed for all field instrumentation. Records of preventive maintenance performed will be maintained.
The UST QAO and the project manager will ensure that the prescribed maintenance on field
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instrumentation is conducted.

Preventive maintenance procedures for laboratory equipment are the responsibility of the laboratories and
must be documented in logbooks that will be monitored periodically.

2.7 Instrument Calibration and Frequency
Laboratory calibrations will be conducted according to established EPA procedures. Equipment used for
field measurements will be calibrated according to manufacturer’ s specifications. The project manager is

responsible to record calibration procedures for each sampling event.

3.0 Assessment/Over sight

31 Assessments and Response Actions

Datawill be evaluated using accuracy, precision, and completeness criteria as detailed in Section 1.4.
Approved laboratories will report only data that meet those criteria.

If the UST QC samples meet the criteria above, the reported data will be accepted. If not, the laboratory
QAO will be consulted to see what lab QC samples were included. These samples will be included with
the field audit set and reevaluated. |If the combined set meets the acceptance criteria, the reported data will
be accepted. If not, the data from analyzing the sample set will be used as abasis for a corrective action
referral.

The LUST program agreesto allow the EPA Project Officer and the EPA Quality Assurance Staff to have
access to oversee the field collection and the laboratory procedures.

3.2 Reportsto Management

Site-specific QA/QC information will be included in the appropriate facility files from each sampling
event. For each facility, the final summary of reported data from the laboratory will reflect all laboratory
QA/QC measures taken. If further reporting and clarification is necessary, the laboratory QA chemist will
prepare areport detailing recommendations and submit the report with the data to the PRS project manager
and the QAO. Theseindividualswill review the QA recommendations and take necessary corrective
actions.

4.0 Data Validation & Usability

4.1 Data Review, Validation, and Verification Requirements

Data validation procedures will focus on determining if the data were generated according to EPA
protocol. Specifically, the PRS QAO will routinely audit sampling, calibration, field measurement, field
logging, and chain-of-custody procedures. Where possible, generated data will be compared with previous
datato evaluate consistency. Any data generated outside standard protocol will be either rejected or
identified with the inconsistency.
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All datareview, validation, and verification requirements, other than the ones described above, are the
responsibility of the approved laboratory.

4.2 Validation and Verification Methods (Data Analysis, Validation and Reporting)

Validation and integrity of datathat is generated or received by the PRS are the responsibility of the
project manager and assistance will be given by the PRS QAO, as needed. Most responsibility for data
analysis, validation and reporting lies with the approved laboratory.

43 Reconciliation with User Requirements

If aQC audit results in detection of unacceptable conditions or data, the project manager and the PRS
QAO will be responsible for devel oping and initiating corrective action. |f the unacceptable conditions
indicate a program difficulty or if corrective action is likely to require expertise not immediately available
to the project team, the PRS Manager will be notified.

Corrective action may include:

Reanalyzing the samples, if holding time criteria permit.

Re-sampling and analysis of the samples.

Evaluating and amending sampling and analytical procedures.

Acceptance of data, with an acknowledgment of the level of uncertainty surrounding the
analytical resullts.

oW

The selected corrective action will depend on how critical the samples are and the range of the reported
values. If reported data is not adequate to determine whether contamination is present or not, the samples
will be reanalyzed or retaken.
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